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[ ABSTRACT] BACKGROUND & AMM: To study the mutation of ras genes induced by 3-chloro-4-(dichloromethyl)

-5-hydroxy-2[ 5H] - furanone

(MX) in human fetal hepatocytes

(L-02) in vitro. MATERIAL AND METHODS: 1-02 cells

were treated consecutively with 300 ftmol/ L of MX for 12 days and genome DNA was extracted after cell harvesting.
Dimethyl sulfoxide (DMSO) was used as solvent control. Ras genes(K-ras, H-ras, N-ras) sequences including 12, 13
and 61 codons were tested using the PCR-clone and sequencing with the genome DNA from the cells. RESULTS: H-ras
gene 57 codon substitution from GAT to GGT in the MX-treated group was found, but 12, 13, 61 codons of K-ras,

H-ras, N-ras were the same as the normal sequence. There was no mutation in the solvent control group. CONCLUSION:

MX probably induced ras gene mutation of 1-02 cells.
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Table 1 Primer sequences and product size for PCR

Gene Oligonucleotide primer 5°-3’ Product size
K-ras extron 1 (F) 5 -aggggattcctggtggagtatitgata -3 289 bp
(R) 5’-agggaattccetgeaccagtaatatge -3
K-ras extron 2 (F) 5°-ggatatictcgacacage -3° 63 bp
(R) 5’-gtccteatgtactggtee -3°
Hras extron 1 (F) 5 -ataagctggiggtegteg -3° 52 bp
(R) 5 -atggtcagegeactettg -3°
H-ras extron 2 (F) 5°-ggaagcaggtggteattg -3° 144 bp
(R) 5’-gactiggtgtigtigatgg -3°
N-ras extron 1 (F) 5 -aactggtggtgatiggac -3° 62 bp
(R) 5 -ctggattagetggattgtea -3°
N-ras extron 2 (F) 5 -ttggacatactggatacage -3° 60 bp
(R) 5° -catgtattggtctetcatgg -3’
2 rasBENPCRIX N B3
Table 2 PCR reaction parameters of ras genes
Gene Cycle parameters Cycle number
Kras extron 1 94°C lmin 55°C 2min 72°C 3min 30
Kras extron 2 94°C 1min 59C 50 s 72°C  lmin 30
Hras extron 1 94°C 45 s 63C 30 s 72°C  lmin 35
Hras extron 2 94°C 50 s 62°C 30 s 72°C 70 s 35
N-ras extron 1 94°C Imin 61°C 50 s 72°C Imin 30
Nras_extron 2 94°C_1min 62°C 40 s 72°C_lmin 35
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Figure 1 Subsequence of H-ras gene extron 2 in solvent control group
Note: H-ras gene’s 57 codon is from 83 to 85 bp in the figure.
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Figure 2 Subsequence of H-ras gene extron 2 in MX-treated group
Note: H-ras gene’s 57 codon is from 86 to 88 bp in the figure.
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